expanding their range with the progress in biomedical science. In this view, particular attention is paid to elaboration of methods based on photosensitive technologies (fluorescent, chemiluminescent, etc.) Apart from fundamental research, considerable efforts have been made with regard to analytical applications of those in vitro (Frank et al., 1997 (Frank et al., , 2004a (Frank et al., , 2007 . The important moment here is that a high quantum yield of the reactions catalyzed by luciferases and a high signal-to-noise ratio provide high sensitivity of the assays based on these enzymes as reporters. 
Citation: Frank L.A., Bashmakova E.E., Krasitskaya V.V., Kudryavtsev A.N. Genetically modified coelenterazine-dependent luciferases as reporters for in vitro assay. J. Sib. Fed. Univ. Biol., 2017 , 10(2), 199-210. DOI: 10.17516/1997 -1389 (Frank et al., 1997 (Frank et al., , 2004a (Frank et al., , 2007 . The important moment here is that a high quantum yield of the reactions catalyzed by luciferases and a high signal-to-noise ratio provide high sensitivity of the assays based on these enzymes as reporters. conditions. So a practically unlimited source of highly pure recombinant obelin becomes available (Illarionov et al., 2000) . Obelin was shown to be stable to chemical modifications and its conjugates with biospecific moleculesimmunoglobulins, haptens, oligonucleotides, etc., were obtained and successfully applied as labels in binding assay (Frank et al., 2004b) . A spatial structure of the protein was solved and published in 2000 (Liu et al., 2000) . ) red-shifted signal (λ max = 498 nm) (Frank et al., 2008; Krasitskaya et al., 2013a ).
Considerable differences in bioluminescence signals characteristics make it possible to separate them using wide band optic filters and temporal resolution ( 4) The genotype of each sample is defined by the ratio green-to-violet signal (discrimination factor, D).
The method was applied to identify 4 SNPs associated with risk factors of hemostasis disorders (Bashmakova et al., 2015a ) and 3 SNPs in gene of melanocortin-1 receptor (MC1R), associated with melanoma and non-melanoma skin cancer risk (Bashmakova et al., 2015b) . (Krasitskaya et al., 2013b) . The developed technique can be easily applied in many other cases of SNP detection by using the corresponding primer sequences for steps 1 and 2 (Fig. 4) . To obtain a thermostable luciferase variant Rm7, the amino acids substitutions A55T, C124A, C130A, A143M, M185V, M253L, and S287L
were sequentially introduced into the luciferase coding sequence (Stepanyuk et al., 2010) . sc14D5a at the C-terminus (Burakova et al., 2015) . This hybrid contained variable domains of murine monoclonal antibody with a high affinity to envelope glycoprotein E, luciferase Rm7 connected through a flexible (GGS) 4 linker, and C-terminus poly-His-tag to simplify the protein purification (Fig. 7A ).
Eukaryotic proteins produced in bacteria do not carry post-translational modifications;
they are often misfolded, and lack specific biological activity. This is a major problem the production of novel hybrid proteins faces. In (Table 2) .
Conclusion
Knowledge of the structure of Ca Of particular interest is a hybrid designed for high sensitivity detection of tick-borne encephalitis virus. Sensitivity of the developed analysis is close to that of the RT-qPCR assay, but the assay is much easier and faster to perform.
The research results testify that the proposed analytical systems are competitive and applicable in modern medical laboratory.
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